Abstract. The physicochemical properties of rhizosphere of oil palm (Elaeis guinensis) were studied for a period of 28 days. Soil samples were collected weekly from five Faculties of Kogi State University, Anyigba namely Faculty of Agricultural Sciences (FAS), Faculty of Arts and Humanities (FAH), Faculty of Law (FL), Faculty of Natural Sciences (FNS) and Faculty of Social Sciences (FSS) and analysed for pH, moisture, organic carbon, organic matter content, nitrogen and available phosphorus. The pH ranged from 6.07±0.18 to 6.47±0.09. The moisture content, organic carbon, organic matter content and phosphorus were high. There were significant differences (p<0.05) in pH, organic carbon, organic matter content, nitrogen and phosphorus concentration of the soil samples. However, there was no significant difference in the moisture content of the soil sample analysed. The results indicate that the oil palm rhizosphere soil is fertile and may favour the growth of soil organisms.
INTRODUCTION
Oil palm (Elaeis guinensis) originated from the tropical rain forest region of West Africa (Poku, 2002) and is grown widely in West Africa, Indonesia and Malaysia. In Nigeria, the oil palm is found virtually in every part of the country with large plantations in rural communities in the South-Eastern, SouthSouth, South West and the Middle Belt states of the country.
Oil palm is an economic tree. Almost every part of the tree is useful (Collins, 1979) . Palm oil, palm wine and brooms are some of the products of the oil palm. Its increasing use in commercial food industries in parts of the world is buoyed by its cheap pricing (United States Department of agriculture, 2007), high oxidative stability of the refined products and high level of natural oxidants (Sundram et al., 2003) .
The rhizosphere denotes the region of soil influenced by plant roots (Giri et al., 2005) . It is the centre of intense biological activity due to food supply provided by root exudates. Bacteria, actinomycetes, fungi, protozoa and algae compete for water, nutrients and space in the rhizosphere. Soil properties play an important role in the composition and structure of plants. Buyer et al. (1989) reported that soil chemistry and pH are influenced by the activities of microbes in the rhizosphere. According to Gould and Walker (1999) , pH affects nutrients availability, toxicity and microbial activity. Larcher (1980) reported that acidic soils (with pH< 6) have low nutrients such as calcium, magnesium, potassium and phosphorus. Marschner (1986) is of the opinion that in basic soils (pH> 8), total nitrogen and available nitrogen becomes limited while zinc, copper, manganese and iron tend to be deficient. Wright (1992) and Sala et al. (1997) are of the view that responses of different plants to environmental stress may be related to the differences in their utilization of water in the environment. Lavers and field (2006) reported that water availability is an important environmental factor in plants growth. Edema et al. (2011) are of the view that growing roots of plants could create pores in the soil which might enhance water infilteration
The soil organic matter plays a major role in the formation of stable soil, its aeration and water holding capacity. Craswell and Lefroy (2001) reported that soil organic matter encompasses the soil biota and plant and animal tissues at varying stages of decomposition.
Anyigba is an emerging urban town where oil palm is grown extensively. The vegetative nature of the campus of Kogi State University is influenced by the relative abundance of the oil palm compared to other economic trees like the cashew. Most studies on oil palm have focused on the products and impact of the products on the environment (Poku, 2002 , Okwute and Isu, 2007a , Okwute and Isu, 2007b . Literature on the micro flora of the oil palm and the physicochemical properties of the soil surrounding its roots are lacking. Therefore, this study was undertaken with a view to assess and provide information on the physicochemical properties of the rhizosphere soil of the oil palm. The soil samples were collected from the rhizosphere using soil auger from a depth of 10 cm -15cm into a polythene bag and transported to the laboratory. Soil samples were collected weekly for a period of one month 2.3. Laboratory/ statistical methods pH of the soil was determined at ambient temperature using glass electrode pH and conductivity meter (Hannia, Italy) in 1:1 water to soil ratio. Nitrogen was determined by the micro Kjedahl method as described by Ibitoye (2006) . Phosphorus was determined by the Murphy and Riley (1962) method. The ignition method of Akinsanmi (1975) was used to determine the organic matter content while the dry weight method (Tropical development Institute, 1984) was used to determine the moisture content. Descriptive statistics and analysis of variance (ANOVA) was performed using procedure of SPSS version 16 (2007) . Experimental precision achieved was reported at p≤0.05 level.
MATERIALS AND METHODS

Study area description
RESULTS
The physicochemical properties of the rhizosphere soil samples are presented in table 1. pH ranged from 6.07 ± 0.06 to 6.47 ± 0.09. Faculty of law had the highest pH value followed by Faculty of Social Sciences. Statistical analysis indicated that there were significant differences (p<0.05) in the pH between the samples from Faculty of Agricultural Sciences (FAS),
Faculty of Arts and Humanities (FAH), Faculty of Law (FL), Faculty of Natural Sciences (FNS) and Faculty of Social Sciences (FSS).
The highest moisture content was observed in FNS (17.33 ± 3.76%) followed by FSS (13.89 ± 4.17%) and FAH (12.26 ± 1.96%). The lowest value was observed in FAS (8.98 ± 1.33%). There were no significant differences in the moisture contents of the soil samples analysed.
The organic carbon ranged from 1.78 ± 0.03% to 2.61 ± 0.09%. FAS had the highest organic carbon (2.61 ± 0.09%) followed by FSS (2.52 ± 0.07%) and FNS (2.49 ± 0.05%). FL had the least value of organic carbon (1.78 ± 0.03%). There were significant differences (p<0.05) in the organic carbon of the soil samples analysed.
The organic matter content in all soil samples analysed were high. The highest organic matter was observed in FAS (4.50 ± 0.16%) while the lowest value was obtained from the soil samples obtained from FL (3.06 ± 0.05%). There were significant differences (p<0.05) in the organic matter content of the rhizosphere soil samples obtained from FAS, FAH, FL, FNS, and FSS. Table 1 also revealed the nitrogen and available phosphorus of the rhizosphere soil samples. The nitrogen concentrations were low in all samples. There were significant differences (p<0.05) in the nitrogen concentration between the samples obtained from FAS, FAH, FL, FNS and FSS. Phosphorus concentration was higher in FAS than samples from FSS, FNS, FL and FAH. The phosphorus concentration ranged from 5.17 ± 0.01ppm to 12.23 ± 0.34ppm. There were significant differences (p<0.05) in the phosphorus concentration between the samples obtained from FAS, FAH, FL, FNS and FSS.
DISCUSSION
The result of the study indicated that pH of the rhizosphere soil of oil palm (Elaeis guinensis) is almost neutral. This may be due to plant-microbial interaction (Giri et al., 2005; Stephen et al., 2013) . Lorestani et al. (2011) reported that roots of plants influence the physical and chemical properties of soil. The moisture content of the rhizosphere soil of the oil palms was high. This serves to protect the roots from drying and allow for expansion and penetration of roots into the soil as well as uptake of water and nutrients from the soil (Edema et al., 2011) . The organic carbon and organic matter content were high in all samples. This may be due to release of exudates from roots of the oil palm. Mwegoha (2008) observed that rhizosphere of plants has the ability to self-engineer the local biogeochemistry of soil-pH, moisture, organic content as a result of their exudates.
The nitrogen content of the rhizosphere soil samples was low. This may be due to the fact that nitrogen is essential for plant growth (Agbogidi and Enujeke, 2012) as well as growth of microorganisms present in the rhizosphere (Ayotamumo et al., 2006) . The available phosphorus was high in all the soil samples. The reason could be due to high organic matter content observed in the soil samples (Stephen and Egene, 2012) and presence of reduced conditions in the rhizosphere of the oil palm that brought some phosphorus into solution (Ayotamumo et al., 2006) .
CONCLUSION
The results of this study show that rhizosphere of oil palm has close to neutral pH, high organic carbon, organic matter content and available phosphorus. This is an indication of a fertile environment which may favour the growth of soil organisms, nutrient mineralization and uptake by the plant.
